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(57) ABSTRACT

A method for transmitting control signaling, an apparatus for
processing control signaling and a terminal are provided. A

base station transmits evolved control signaling to an
evolved terminal on M downlink subframes 1n a radio frame,
wherein M 1s an integer greater than or equal to 1 and less
than N, and N 1s the number of the downlink subframes in
the radio frame. The above technical solution enhances basic
control signaling of an LTE-series standard, reduces system
overhead and terminal energy consumption, meets demands
tor future development of the industry, solves the problem of
large system overhead and high terminal energy consump-
tion due to the wireless communication standards, and
meanwhile also gives suflicient consideration to backward
compatibility of the system, and better meets demands of
data users rapidly developing and future development of the
wireless communications industry.

14 Claims, 3 Drawing Sheets
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A basc station transmits evolved control signaling to an evolved
terminal on M downlink subframes mm a radio frame, wherein
M is an integer greater than or equal to 1 and smaller than N,

and N 1s the number ot the downhnk subframes included
1n the radio frame
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CONTROL SIGNALING TRANSMISSION
METHOD, CONTROL SIGNALING
PROCESSING DEVICE, AND TERMINAL

TECHNICAL FIELD

The present document relates to the field of wireless
communications, and in particular, to a method for trans-
mitting control signaling and an apparatus for processing
control signaling, and a terminal.

BACKGROUND OF THE RELATED ART

With the development of mobile Internet and the popu-
larity of smart phones, demands for mobile data tratlic grow
rapidly, and the rapid growth of data services puts forward
severe challenges to the transmission capability of the
mobile communication network. According to a forecast of
an authority, 1n the next ten years (2011-2020), mobile data
traflic will be doubled every year, and increases one thou-
sand times 1n ten years.

Most of the mobile data services mainly occur 1n doors
and hot-pot environment, and are embodied as a nomadic/
local wireless access scenario. According to statistics, at
present, nearly 70% of the mobile data services occur in
doors, and the proportion will continue to grow, and 1is
expected to be more than 80% 1n 2012. The data services are
mainly Internet services. The demands for the quality of
service are relatively unitary, and are far lower than the
demands of traditional telecommunication services on the
quality of service.

The cellular mobile communication system i1s mainly for
purpose of design of the traditional telecommunication
services such as mobile and seamless switch, and has a low
elliciency and a high cost when carrying high-trathc low-
speed Internet Protocol (IP) data packet services. Taking a
Long Term Evolution (LTE) standard using an Orthogonal
Frequency Division Multiplexing (OFDM) technology as an
example, the design 1s for purpose of meeting the traditional
telecommunication demands such as mobile and seamless
switch 1n terms of the frame structure, resource allocation,
control channels, pilots, network architecture etc., which
results 1n a large system control overhead and increases
implementation complexity and cost of the product. In order
to adapt to market trends, there 1s a need for a low-cost
solution adapted to nomadic/local wireless data access 1n the
field of cellular mobile communications.

Physical downlink control signaling (basic control signal-
ing) of the LTE related standards needs to be transmitted on
cach downlink subirame through a physical downlink con-
trol channel, and a basic terminal 1n an “active state” (1.e., a
terminal supporting the LTE system standards) generally
needs to try to decode downlink control signaling on each
downlink subframe, to determine whether information
related to itself 1s included 1n the related signaling. A feature
of such mechanism 1s that a transmission interval 1s short,
and spectral efliciency of basic control signaling i1s low,
which not only results 1n large downlink control overhead,
but also 1ncreases power consumption of the terminal, and
reduces standby time of the terminal, thereby not complying,
with concept of green communication.

SUMMARY OF THE INVENTION

For the problem of large system overhead and high
terminal energy consumption due to design defect of the
control signaling 1n the communication system, the present
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document 1s intended to provide a method for transmitting
control signaling, an apparatus for processing control sig-
naling and a terminal, which are used to solve the above
problem.

In order to solve the above technical problem, the present
document turther provides a method for transmitting control
signaling, applied in a communication system of a long term
evolution standard, wherein,

a base station transmits evolved control signaling to an
evolved terminal on M downlink subirames in a radio frame,
wherein M 1s an integer greater than or equal to 1 and less
than N, and N 1s a number of the downlink subiframes
included in the radio frame.

Preferably, the above method may further comprise the

following features:
N 1s divisible by M;
or the M downlink subframes are first M downlink

subframes 1n the radio frame;

or when N 1s divisible by M and M 1s greater than 1, two
adjacent downlink subirames 1n the M downlink subirames
for transmitting the evolved control signaling are spaced by
((N/M)-1) subirames;

or when N 1s not divisible by M and M 1s greater than 1,
two adjacent downlink subirames in the M downlink sub-
frames for transmitting the evolved control signaling are
spaced by floor((N/M)-1) subirames, wherein, floor 1s a
round down function;

or when N 1s not divisible by M and M 1s greater than 1,
two adjacent downlink subirames in the M downlink sub-
frames for transmitting the evolved control signaling are
spaced by tloor(N/M) subirames, wherein, floor 1s a round
down function.

Preferably, the above method may further comprise the
following features:

positions of the M downlink subframes for transmitting
the evolved control signaling in the radio frame are config-
ured by default; or the base station notifies the evolved
terminal of the positions of the M downlink subirames for
transmitting the evolved control signaling 1n the radio frame
through signaling.

Preferably, the above method may further comprise the
following features:

the base station only transmits basic control signaling on
other downlink subirames except the M downlink subframes
in the radio frame; or the base station only transmits the
basic control signaling on the M downlink subframes.

Preferably, the above method may further comprise the
following features:

the M downlink subiframes are multicast broadcast single
frequency network subirames.

Preferably, the above method may further comprise the
tollowing features:

the base station only transmits basic control signaling
with broadcast or multicast property on the M downlink
subirames.

Preferably, the above method may further comprise the
following features:

orthogonal frequency division multiplexing symbols used
by the base station for transmitting the evolved control
signaling on the M subirames are diflerent from orthogonal
frequency division multiplexing symbols used by the base
station for transmitting the basic control signaling.

Preferably, the above method may further comprise the
following features:

the base station notifies the evolved terminal to decode
basic control signaling on the radio frame through signaling;
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or the base station notifies the evolved terminal whether to
transmit the basic control signaling on the radio frame
through signaling.

Preferably, the above method may further comprise the
following features:

the base station only transmits the evolved control sig-
naling in the radio frame.

Preferably, the above method may further comprise the
tollowing features:

time-frequency resources used by the base station for
transmitting the evolved control signaling are configured by
default, or are notified by the base station to the evolved
terminal through signaling.

Preferably, the above method may further comprise the
following features:

downlink time-frequency resources allocated to the
evolved terminal 1n the evolved control signaling are located
on multicast broadcast single frequency network subirames
of the radio frame; or the downlink time-frequency
resources allocated to the evolved terminal in the evolved
control signaling are inter-subirame resources or inter-frame
resources.

Preferably, the above method may further comprise the
tollowing features:

the basic control signaling 1s basic control signaling
related to the evolved terminal.

Preferably, the above method may further comprise the
following features:

the evolved terminal 1s a terminal capable of decoding the
evolved control signaling.

In order to solve the above technical problem, the present
document further provides an apparatus for processing con-
trol signaling, located in a base station, wherein,

the apparatus for processing control signaling comprises
a control signaling processing module, wherein,

the control signaling processing module 1s configured to
transmit evolved control signaling to an evolved terminal on
M downlink subframes in a radio frame, wherein M 1s an
integer greater than or equal to 1 and less than N, and N 1s
a number of the downlink subirames included 1n the radio
frame.

In order to solve the above technical problem, the present
document further provides an evolved terminal, comprising
a signaling decoding processing module, wherein,

the signaling decoding processing module 1s configured to
only try to decode basic control signaling on M downlink
subirames of a radio frame used by the base station for
transmitting evolved control signaling and/or try to decode
the basic control signaling on other downlink subirames
except the M downlink subirames in the radio frame,
wherein M 1s an integer greater than or equal to 1 and less

than N, and N 1s a number of the downlink subiframes
included in the radio frame.

In order to solve the above technical problem, the present
document further provides a method for transmitting control
signaling, applied 1n a communication system of a long term
evolution standard, wherein,

a base station notifies an evolved terminal whether to
transmit one or more of the following information 1n a radio
frame through signaling: evolved control signaling, basic
control signaling and resources used for transmitting the
evolved control signaling.

Preferably, the above method may further comprise the
tollowing features:

the evolved terminal 1s a terminal capable of decoding the
evolved control signaling.
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Preferably, the above method may further comprise the
tollowing features:

the signaling 1s located 1n the radio frame or a frame
betfore the radio frame.

At least one of the above technical schemes enhances the
basic control signaling of an LTE-series standard, reduces

system overhead and terminal energy consumption, and
meets demands for future development of the industry.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a diagram of a method for transmitting evolved
control signaling;

FIGS. 2(a)-(j) are diagrams of positions where evolved
control singling 1s transmitted in M subirames 1n a radio
frame according to an embodiment; and

FIG. 3 1s a diagram of another method for transmitting,
evolved control signaling according to an embodiment.

PREFERRED EMBODIMENTS OF TH.
INVENTION

L1

Preferred embodiments of the present document will be
described below 1n conjunction with accompanying draw-
ings. In the case of no contlict, the embodiments of the
present document and the features 1n the embodiments could
be combined randomly with each other.

The evolved terminal in the present scheme 1s a terminal
capable of decoding evolved control signaling, and an
evolved terminal can also decode basic control signaling.

A basic terminal can only decode the basic control sig-
naling, and can not decode the evolved control signaling.

FIG. 1 1s a flowchart of an implementation of a method for
transmitting evolved control signaling according to an
embodiment of the present document, which mainly com-
prises the following processes: a base station transmitting,
evolved control signaling to an evolved terminal on M
downlink subframes in a radio frame, wherein M 1s an
integer greater than or equal to 1 and less than N, and N 1s
the number of the downlink subirames included 1n the radio
frame.

In the method, the evolved terminal receives the evolved
control signaling.

The Mode for setting positions of M subirames in the
radio frame may be one of the following modes:

N 1s divisible by M;

the M downlink subirames are the first M downlink
subframes 1n the radio frame;

when N 1s divisible by M and M 1s greater than 1, two
adjacent downlink subirames 1n the M downlink subframes
for transmitting the evolved control signaling are spaced by
((N/M)-1) subirames;

when N 1s not divisible by M and M 1s greater than 1, two
adjacent downlink subirames 1n the M downlink subirames
for transmitting the evolved control signaling are spaced by
floor((N/M)-1) subirames, wherein, floor 1s a round down
function;

when N 1s not divisible by M and M 1s greater than 1, two
adjacent downlink subirames 1n the M downlink subframes
for transmitting the evolved control signaling are spaced by
floor(N/M) subirames, wherein, floor 1s a round down
function.

The base station only transmits basic control signaling on
other downlink subirames except the M downlink subframes
in the radio frame.

The base station only transmaits the basic control signaling
on the M downlink subiframes.
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Positions of the M downlink subirames for transmitting,
the evolved control signaling in the radio frame are config-
ured by default; or the base station notifies the evolved
terminal of the positions of the M downlink subirames for
transmitting the evolved control signaling in the radio frame
through signaling.

The basic control signaling i1s basic control signaling
related to the evolved terminal, 1.e., basic control signaling,
needed to be transmitted to the evolved terminal, for
example, 1s basic control signaling for allocating wireless
transmission resources to the evolved terminal etc. Simi-
larly, basic control signaling unrelated to the evolved ter-
minal refers to basic control signaling destined for a terminal
which 1s a basic terminal.

The M downlink subframes are multicast broadcast single
frequency network subirames.

The base station only transmits basic control signaling
with broadcast or multicast property on the M downlink
subirames.

The orthogonal frequency division multiplexing symbols
used by the base station for transmitting the evolved control
signaling on the M subirames are diflerent from orthogonal
frequency division multiplexing symbols used by the base
station for transmitting the basic control signaling.

The base station notifies the evolved terminal to decode
basic control signaling on the radio frame through signaling.

The base station notifies the evolved terminal whether to
transmit the basic control signaling on the radio frame
through signaling.

The base station only transmits the evolved control sig-
naling 1n the radio frame.

Time-frequency resources used by the base station for
transmitting the evolved control signaling are configured by
default, or are notified by the base station to the evolved
terminal through signaling.

Downlink time-frequency resources allocated to the
evolved terminal 1n the evolved control signaling are located
on multicast broadcast single frequency network subirames
of the radio frame.

The downlink time-frequency resources allocated to the
evolved terminal 1n the evolved control signaling are inter-
subirame resources or inter-frame resources.

The evolved terminal only tries to decode the basic
control signaling on the M downlink subirames 1n the radio
frame.

The evolved terminal only tries to decode the basic
control signaling on other downlink subirames except the M
downlink subirames in the radio frame.

An apparatus for processing control signaling in a base
station, which 1s used to implement the above method,
comprises a control signaling processing module, wherein,
the control signaling processing module 1s configured to
transmit evolved control signaling to an evolved terminal on
M downlink subframes in a radio frame, wherein M 1s an
integer greater than or equal to 1 and less than N, and N 1s
the number of the downlink subirames 1included in the radio
frame.

The specific implementation of the control signaling
processing module 1s the same as that described 1n the above
method, and the description thereof will be omatted.

An evolved terminal in the present scheme comprises a
signaling decoding processing module, wherein, the signal-
ing decoding processing module 1s configured to only try to
decode basic control signaling on M downlink subirames of
a radio frame used by the base station for transmitting
evolved control signaling and/or try to decode the basic
control signaling on other downlink subirames except the M
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downlink subfirames 1n the radio frame, wherein M 1s an
integer greater than or equal to 1 and less than N, and N 1s
the number of the downlink subiframes included in the radio
frame.

The specific implementation of the signaling decoding
processing module 1s the same as that described 1n the above
method, and the description thereof will be omatted.

The present scheme will be further described below 1n
conjunction with specific embodiments one to twenty and
FIG. 2.

Specific Embodiment One

In a communication system using an LTE-series standard,
a base station notifies an evolved terminal of positions of M
downlink subirames through signaling, wherein a value of
M 1s an integer greater than or equal to 1 and less than N,
and N 1s the number of the downlink subirames included 1n
the radio frame and i1s divisible by M.

The base station transmits evolved control signaling to an
evolved terminal on M downlink subirames in a radio frame.

The evolved terminal receives the evolved control signal-
ng.

Specific Embodiment Two

In a communication system using an LTE-series standard,
a base station transmits evolved control signaling to an
evolved terminal on M downlink subframes 1n a radio frame,
wherein the M downlink subirames are the first M downlink
subiframes 1n the radio frame, a value of M 1s an integer
greater than or equal to 1 and less than N, and N 1s the
number of the downlink subframes included 1n the frame.

The evolved terminal receives the evolved control signal-
ng.

Specific Embodiment Three

In a communication system using an LTE-series standard,
a base station transmits evolved control signaling to an
evolved terminal on M downlink subirames 1n a radio frame,
wherein a value of M 1s an integer greater than or equal to
1 and less than N, and N 1s the number of the downlink
subirames included in the radio frame.

When N i1s dividable by M and M 1s greater than 1, two
downlink subirames in the M downlink subframes for
transmitting the evolved control signaling are spaced by
((N/M)-1) subirames. As shown m FIG. 2(a), when N=10
and M=2, two adjacent subirames (subirame #0 and sub-
frame #5) for transmitting the evolved control signaling are
spaced by 4 subirames.

The evolved terminal receives the evolved control signal-
ng.

Specific Embodiment Four

In a communication system using an LTE-series standard,
a base station transmits evolved control signaling to an
evolved terminal on M downlink subirames 1n a radio frame,
wherein a value of M 1s an imteger greater than or equal to
1 and less than N, and N 1s the number of the downlink
subirames included in the frame.

When N 1s not dividable by M and M 1s greater than 1,
two adjacent downlink subirames in the M downlink sub-
frames for transmitting the evolved control signaling are
spaced by floor((N/M)-1) subframes, wherein, floor 1s a
round down operation. As shown in FIG. 2(b), when N=10
and M=3, two adjacent subirames (subirame #0, subiframe
#3 and subirame #6) for transmitting the evolved control
signaling are spaced by 2 subirames, or as shown 1n FIG.
2(c), when N=10 and M=3, two adjacent subirames (sub-
frame #1, subframe #4 and subirame #7) for transmitting the
evolved control signaling are spaced by 2 subirames.

The evolved terminal receives the evolved control signal-
ing.
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Specific Embodiment Five

In a communication system using an LTE-series standard,
a base station transmits evolved control signaling to an
evolved terminal on M downlink subirames 1n a radio frame,
wherein a value of M 1s an integer greater than or equal to
1 and less than N, and N i1s the number of the downlink
subiframes included in the frame.

When N 1s not dividable by M and M 1s greater than 1,
two adjacent downlink subirames in the M downlink sub-
frames for transmitting the evolved control signaling are
spaced by tloor(N/M) subirames, wherein, floor 1s a round
down operation. As shown in FIG. 2(d), when N=10 and
M=3, two adjacent subirames (subirame #0, subirame #4
and subirame #8) for transmitting the evolved control sig-
naling are spaced by 3 subirames.

The evolved terminal receives the evolved control signal-
ng.

The Modes for setting positions of M subirames for
transmitting the evolved control signaling in the radio frame
in the above specific embodiments one to five are preferred
modes. Compared to a mode for transmitting basic control
signaling 1n each downlink subiframe in the prior art, the
present method can reduce a degree of complexity of the
process of a terminal detecting control signaling belonging,
to the terminal 1tself, save power consumption of the termi-
nal, and reduce signaling overhead of the system.

Specific Embodiment Six

In a communication system using an LTE-series standard,
a base station transmits evolved control signaling to an
evolved terminal on M downlink subframes 1n a radio frame,
wherein positions of the M downlink subirames are config-
ured by default according to the standard without the need
of the base station notifying the evolved terminal through
signaling, a value of M 1s an integer greater than or equal to
1 and less than N, and N 1s the number of the downlink
subiframes included in the frame.

Wherein, positions of the M subirames 1n the radio frame
may be set based on any of modes for setting positions in
embodiments one to five.

The evolved terminal receives the evolved control signal-
ng.

Specific Embodiment Seven

In a communication system using an LTE-series standard,
a base station notifies an evolved terminal of positions of M
downlink subirames in the radio frame through signaling,
wherein a value of M 1s an integer greater than or equal to
1 and less than N, and N i1s the number of the downlink
subirames 1ncluded 1n the frame.

The base station transmits the evolved control signaling to
the evolved terminal on M downlink subirames 1n a radio
frame.

Wherein, positions of the M subirames 1n the radio frame
may be set based on any of modes for setting positions in
embodiments one to five.

The evolved terminal receives the evolved control signal-
ng.

In the above specific embodiments 6 and 7, modes of
positions of M subirames being default or being notified by
the base station to the evolved terminal can save signaling
overhead of the system.

Specific Embodiment Eight

In a communication system using an LTE-series standard,
a base station transmits evolved control signaling to an
evolved terminal on M downlink subirames 1n a radio frame,
wherein a value of M 1s an integer greater than or equal to
1 and less than N, and N 1s the number of the downlink
subirames included in the frame.
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Wherein, positions of the M subirames 1n the radio frame
may be set based on any of modes for setting positions in
embodiments one to five.

The base station only transmits the basic control signaling,
on other downlink subirames except the M downlink sub-
frames 1n the radio frame. As shown in FIG. 2(e), the base
station transmits the evolved control signaling on subirame
#0 and transmits the basic control signaling on other sub-
frames. Preferably, the basic control signaling i1s basic
control signaling related to the evolved termainal.

The evolved terminal receives the evolved control signal-
ing and/or basic control signaling.

The evolved terminal does not need to try to decode the
basic control signaling on the M downlink subirames.

Specific Embodiment Nine

In a communication system using an L'TE-series standard,
a base station transmits evolved control signaling to an
evolved terminal on M downlink subirames 1n a radio frame,
wherein a value of M 1s an integer greater than or equal to
1 and less than N, and N i1s the number of the downlink
subirames i1ncluded 1n the frame.

Wherein, positions of the M subirames in the radio frame
may be set based on any of modes for setting positions in
embodiments one to five.

The base station only transmaits the basic control signaling
on the M downlink subirames. As shown in FIG. 2(f), the
base station transmits the evolved control signaling and the
basic control signaling on subiframe #0 and does not transmit
the basic control signaling on other subirames.

The evolved terminal receives the evolved control signal-
ing and/or basic control signaling.

Specific Embodiment Ten

In a communication system using An L'TE-series standard,
a base station transmits evolved control signaling to an
evolved terminal on M downlink subirames 1n a radio frame,
wherein a value of M 1s an integer greater than or equal to
1 and less than N, and N 1s the number of the downlink
subirames included in the frame.

Wherein, positions of the M subirames in the radio frame
may be set based on any of modes for setting positions in
embodiments one to five.

The base station only transmaits the basic control signaling,
on the M downlink subframes. As shown 1n FIG. 2(g), the
base station transmits the evolved control signaling and/or
the basic control signaling related to the evolved terminal on
subirames #0 and #5 and transmits the basic control signal-
ing unrelated to the evolved terminal on other subirames.

The evolved terminal receives the evolved control signal-
ing and/or basic control signaling.

Specific Embodiment Fleven

In a communication system using an LTE-series standard,
a base station transmits evolved control signaling to an
evolved terminal on M downlink subframes 1n a radio frame,
wherein the M downlink subirames are multicast broadcast
single frequency network subirames, a value of M 1s an
integer greater than or equal to 1 and less than N, and N 1s
the number of the downlink subirames included in the
frame.

Wherein, positions of the M subirames in the radio frame
may be set based on any of modes for setting positions in
embodiments one to five.

The evolved terminal receives the evolved control signal-
ng.

Specific Embodiment Twelve

In a communication system using an LTE-series standard,
a base station transmits evolved control signaling to an
evolved terminal on M downlink subframes 1n a radio frame,
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wherein a value of M 1s an iteger greater than or equal to
1 and less than N, and N 1s the number of the downlink
subirames 1ncluded 1n the frame.

The basic control signaling having broadcast or multicast
property 1s only transmitted by the base station on the M
downlink subirame, and for the basic control signaling
having broadcast or multicast property, the cyclic redun-
dancy check fields thereof are obtained by functions of
random network temporary identities having broadcast or

multicast property (random network temporary identities
dedicated to the terminal correspond thereto). An advantage
thereot 1s that the evolved terminal can well communicate
with the system without decoding control information on
other subirames except the M subirames.

Wherein, positions of the M subirames in the radio frame
may be set based on any of modes for setting positions in
embodiments one to five.

The evolved terminal recerves the evolved control signal-
ng.

Specific Embodiment Thirteen

In a communication system using an LTE-series standard,
a base station transmits evolved control signaling to an
evolved terminal on M downlink subirames 1n a radio frame,
wherein a value of M 1s an iteger greater than or equal to
1 and less than N, and N 1s the number of the downlink
subirames included 1n the frame.

Wherein, positions of the M subirames in the radio frame
may be set based on any of modes for setting positions in
embodiments one to five.

The OFDM symbols used by the base station to transmit
evolved control signaling on the M subirames are different
from the OFDM symbols used for the basic control signal-
ing. As shown in FIG. 2(%), in the subiframe #0, the basic
control signaling 1s transmitted 1n the first shadow region,
and the evolved control signaling i1s transmitted in the
second shadow region.

Preferably, time-irequency resources used by the base
station to transmit the evolved control signaling are config-
ured by default according to the standard or notified by the
base station to the terminal through signaling,

The evolved terminal receives the evolved control signal-
ing and/or basic control signaling.

Specific Embodiment Fourteen

In a communication system using an LTE-series standard,
a base station transmits evolved control signaling to an
evolved terminal on M downlink subframes 1n a radio frame,
wherein a value of M 1s an integer greater than or equal to
1 and less than N, and N 1s the number of the downlink
subirames included in the frame.

Wherein, positions of the M subirames 1n the radio frame
may be set based on any of modes for setting positions in
embodiments one to five.

The OFDM symbols used by the base station to transmit
evolved control signaling on the M subirames are different
from the OFDM symbols used for the basic control signal-
ing. As shown in FIG. 2(%), in the subirame #0, the basic
control signaling 1s transmitted 1n the first shadow region,
and the evolved control signaling i1s transmitted in the
second shadow region.

The evolved terminal recerves the evolved control signal-
ing and/or basic control signaling.

Specific Embodiment Fifteen

In a communication system using an LTE-series standard,
a base station transmits evolved control signaling to an
evolved terminal on M downlink subirames 1n a radio frame,
wherein a value of M 1s an iteger greater than or equal to
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1 and less than N, and N 1s the number of the downlink
subirames included in the frame.

Wherein, positions of the M subirames in the radio frame
may be set based on any of modes for setting positions in
embodiments one to five.

The base station notifies the evolved terminal to decode
the basic control signaling on the radio frame through
signaling.

The evolved terminal receives the evolved control signal-
ing and/or basic control signaling.

Specific Embodiment Sixteen

In a communication system using an L'TE-series standard,
a base station transmits evolved control signaling to an
evolved terminal on M downlink subframes 1n a radio frame,
wherein a value of M 1s an iteger greater than or equal to
1 and less than N, and N 1s the number of the downlink
subirames included in the frame.

Wherein, positions of the M subirames in the radio frame
may be set based on any of modes for setting positions in
embodiments one to five.

The base station only transmits the evolved control sig-
naling in the radio frame.

The evolved terminal receives the evolved control signal-
ng.

Specific Embodiment Seventeen

In a communication system using an L'TE-series standard,
a base station transmits evolved control signaling to an
evolved terminal on M downlink subframes 1n a radio frame,
wherein a value of M 1s an integer greater than or equal to
1 and less than N, and N i1s the number of the downlink
subirames 1ncluded 1n the frame.

Wherein, positions of the M subirames in the radio frame
may be set based on any of modes for setting positions in
embodiments one to five.

Downlink time-frequency resources allocated by the
evolved control signaling to the evolved terminal are located
on multicast broadcast single frequency network subframes
in the radio frame. As shown 1n FIG. 2(i), evolved control
signaling 1s transmitted to the evolved terminal on subirame
#0 to allocate resources on subframes #2, #3, #4 and #5.
Such subirames are configured by the base station as
MBSFN subframes.

The evolved terminal receives the evolved control signal-
ng.

Specific Embodiment Fighteen

In a communication system using an LTE-series standard,
a base station transmits evolved control signaling to an
evolved terminal on M downlink subirames 1n a radio frame,
wherein a value of M 1s an integer greater than or equal to
1 and less than N, and N 1s the number of the downlink
subirames included in the frame.

Wherein, positions of the M subirames in the radio frame
may be set based on any of modes for setting positions in
embodiments one to five.

Downlink time-frequency resources allocated by the
evolved control signaling to the evolved terminal are inter-
subiframe or mter-frame resources. As shown in FIG. 2(i),
evolved control signaling i1s transmitted to the evolved

terminal on subframe #0 to allocate resources on subtrames
#2, #3, #4 and #5, and as shown 1n FIG. 2(;), evolved control

signaling 1s transmitted to the evolved terminal on subirame
#0 1n the radio trame to allocate resources on subframes #8
and #9 in the radio frame and subirames #8 and #9 1n the

(F+1)th frame.
The evolved terminal receives the evolved control signal-

ng.
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Specific Embodiment Nineteen

In a communication system using an LTE-series standard,
a base station transmits evolved control signaling to an
evolved terminal on M downlink subirames 1n a radio frame,
wherein a value of M 1s an iteger greater than or equal to
1 and less than N, and N 1s the number of the downlink
subirames 1ncluded 1n the frame.

Wherein, positions of the M subirames in the radio frame
may be set based on any of modes for setting positions in
embodiments one to five.

The evolved terminal recerves the evolved control signal-
ng.

The evolved terminal only tries to decode the basic
control signaling on the M downlink subirames in the radio
frame.

Specific Embodiment Twenty

In a communication system using an LTE-series standard,
a base station transmits evolved control signaling to an
evolved terminal on M downlink subframes 1n a radio frame,
wherein a value of M 1s an iteger greater than or equal to
1 and less than N, and N 1s the number of the downlink
subirames included 1n the frame.

Wherein, positions of the M subirames 1n the radio frame
may be set based on any of modes for setting positions in
embodiments one to five.

The evolved terminal receives the evolved control signal-
ng.

The evolved terminal only tries to decode the basic
control signaling on other downlink subirames except the M
downlink subirames.

In the specific embodiments one to twenty, the evolved
terminal 1s a terminal capable of decoding evolved control
signaling.

In the specific embodiments one to twenty, time-ire-
quency resources used by the base station to transmit the
evolved control signaling are configured by default accord-
ing to the standard or notified by the base station to the
terminal through signaling,

In the specific embodiments eight to twenty, the mode of
the base station transmitting evolved control signaling and/
or basic control signaling in a radio frame provides a new
signaling transmission solution 1in a communication system
where the evolved control signaling and the basic control
signaling are compatible. The evolved terminal can receive
and perform the evolved control signaling dedicated to the
evolved system in the communication system where the
evolved control signaling and the basic control signaling are
compatible, and can also receive and perform the basic
control signaling commonly used in the basic system.

FI1G. 3 1s a flowchart of an implementation of a method for
transmitting evolved control signaling according to an
embodiment of the present document, which mainly
includes the following processes: a base station notifies an
evolved terminal whether to transmit one or more of the
following information 1n a radio frame through signaling:
evolved control signaling, basic control signaling and
resources used for transmitting the evolved control signal-
ng.

The present method will be further described below in
conjunction with specific embodiments twenty one to
twenty seven.

Specific Embodiment Twenty One

In a communication system using an LTE-series standard,
a base station notifies an evolved terminal whether to
transmit evolved control signaling and basic control signal-
ing in a radio frame through signaling.

10

15

20

25

30

35

40

45

50

55

60

65

12

The evolved terminal receives the signaling. If the sig-
naling indicates that the evolved control signaling and the
basic control signaling are not transmitted 1n the radio frame,
the evolved terminal does not need to try to decode related
control signaling on the radio frame; and if the signaling
indicates that the evolved control signaling and the basic
control signaling are transmitted in the radio frame, the
evolved terminal needs to try to decode related control
signaling on the radio frame.

Specific Embodiment Twenty Two

In a communication system using an LTE-series standard,
a base station notifies an evolved terminal whether to
transmit evolved control signaling 1 a radio frame through
signaling.

The evolved terminal receives the signaling. If the sig-
naling indicates that the evolved control signaling 1s not
transmitted in the radio frame, the evolved terminal does not
need to try to decode related control signaling on the radio
frame, and the evolved terminal also does not need to try to
decode the basic control signaling on the radio frame; and 1f
the signaling indicates that the evolved control signaling 1s
transmitted 1n the radio frame, the evolved terminal needs to
try to decode related control signaling on the radio frame.

Specific Embodiment Twenty Three

In a communication system using an LTE-series standard,
a base station nofifies an evolved terminal whether to
transmit evolved control signaling in a radio frame through
signaling.

The evolved terminal receives the signaling. If the sig-
naling indicates that the evolved control signaling 1s not
transmitted 1n the radio frame, the evolved terminal does not
need to try to decode related control signaling on the radio
frame, and the evolved terminal needs to try to decode the
basic control signaling on the radio frame; and 1t the
signaling indicates that the evolved control signaling 1s
transmitted 1n the radio frame, the evolved terminal needs to
try to decode related control signaling on the radio frame.

Specific Embodiment Twenty Four

In a communication system using an LTE-series standard,
a base station nofifies an evolved terminal whether to
transmit basic control signaling in a radio frame through
signaling.

The evolved terminal receives the signaling. If the sig-
naling indicates that the basic control signaling 1s not
transmitted 1n the radio frame, the evolved terminal does not
need to try to decode related control signaling on the radio
frame, and the evolved terminal does not need to try to
decode the evolved control signaling on the radio frame; and
il the signaling indicates that the basic control signaling 1s
transmitted in the radio frame, the evolved terminal needs to
try to decode related control signaling on the radio frame.

Specific Embodiment Twenty Five

In a communication system using an L'TE-series standard,
a base station notifies an evolved terminal whether to
transmit basic control signaling in a radio frame through
signaling.

The evolved terminal receives the signaling. If the sig-
naling indicates that the basic control signaling 1s not
transmitted 1n the radio frame, the evolved terminal does not
need to try to decode related control signaling on the radio
frame, and the evolved terminal needs to try to decode the
evolved control signaling on the radio frame; and 1if the
signaling indicates that the basic control signaling 1s trans-
mitted 1n the radio frame, the evolved terminal needs to try
to decode related control signaling on the radio frame.
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Specific Embodiment Twenty Six

In a communication system using an LTE-series standard,
a base station nofifies an evolved terminal whether to
transmit evolved control signaling in a radio frame and
notifies the evolved terminal of resource information used
for transmitting the evolved control signaling.

The evolved terminal recerves the signaling, and tries to
decode the evolved control signaling on the radio frame.

Specific Embodiment Twenty Seven

In a communication system using an LTE-series standard,
a base station notifies the evolved terminal of resource
information used for transmitting the evolved control sig-
naling 1n a radio frame through signaling.

The evolved terminal receives the signaling, and tries to
decode the evolved control signaling on the radio frame.

In the specific embodiments twenty one to twenty seven,
the evolved terminal 1s a terminal capable of decoding
evolved control signaling.

In the specific embodiments twenty one to twenty seven,
the signaling 1s located 1n the radio frame or a frame before
the radio frame.

In the specific embodiments twenty one to twenty seven,
the evolved control signaling or the basic control signaling,
1s control signaling related to the evolved terminal.

It should be 1llustrated that the evolved control signaling
in the present patent can also be referred to as evolved
control signaling, and the evolved terminal can also be
referred to as an evolved terminal.

It should be 1llustrated that, 1n the case of no conflict, the
embodiments of the present application and the features 1n
the embodiments could be combined randomly with each
other.

Of course, the present document can have a plurality of
other embodiments. Without departing from the spirit and
essence of the present document, those skilled 1n the art can
make various corresponding changes and variations accord-
ing to the present document, and all these corresponding
changes and vaniations should belong to the protection scope
of the appended claims 1n the present document.

A person having ordinary skill in the art can understand
that all or part of steps in the above method can be
implemented by programs instructing related hardware,
which can be stored in a computer readable storage medium,
such as a read-only memory, a disk or a disc etc. Alterna-
tively, all or part of steps 1n the above embodiments can also
be implemented by one or more integrated circuits. Accord-
ingly, each module/unit in the above embodiments can be
implemented i1n the form of hardware, or can also be
implemented in the form of software functional module. The
present document 1s not limited to any particular form of a
combination of hardware and software.

INDUSTRIAL APPLICABILITY

The embodiments of the present document are used to
solve the problem of large system overhead and high ter-
minal energy consumption due to the wireless communica-
tion standards, and meanwhile give suflicient consideration
to backward compatibility of the system, and better meet
demands for rapidly developing data users and future devel-
opment of the wireless communications industry.

What we claim 1s:
1. A method for transmitting control signaling, applied 1n
a communication system of a long term evolution standard,
comprising;
transmitting evolved control signaling by a base station to
an evolved terminal on M downlink subframes 1n a
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radio frame, wherein M 1s an integer greater than or
equal to 1 and less than N, and N 1s a number of the
downlink subirames included 1n the radio frame;:

wherein,

orthogonal frequency division multiplexing symbols used
by the base station for transmitting the evolved control
signaling on the M subirames are different from
orthogonal frequency division multiplexing symbols
used by the base station for transmitting basic control
signaling.

2. The method according to claim 1, wherein,

N 1s divisible by M;

or the M downlink subiframes are first M downlink
subirames 1n the radio frame;

or when N 1s divisible by M and M 1s greater than 1, two
adjacent downlink subframes 1n the M downlink sub-
frames for transmitting the evolved control signaling
are spaced by (N/M)-1) subirames;

or when N 1s not divisible by M and M 1s greater than 1,
two adjacent downlink subirames 1n the M downlink
subiframes for transmitting the evolved control signal-
ing are spaced by tloor((N/M)-1) subirames, wherein,
floor 1s a round down function;

or when N 1s not divisible by M and M 1s greater than 1,
two adjacent downlink subirames 1n the M downlink
subirames for transmitting the evolved control signal-
ing are spaced by floor(N/M) subirames, wherein, tloor
1s a round down function.

3. The method according to claim 1, wherein,

positions of the M downlink subframes for transmitting
the evolved control signaling in the radio frame are
configured by default; or the base station notifies the
evolved terminal of the positions of the M downlink
sulfbrames for transmitting the evolved control signal-
ing in the radio frame through signaling.

4. The method according to claim 1, further comprising:

the base station transmitting basic control signaling only
on other downlink subframes except the M downlink
subframes 1n the radio frame; or the base station
transmitting the basic control signaling only on the M
downlink subirames.

5. The method according to claim 1, wherein,

the M downlink subframes are multicast broadcast single
frequency network subirames.

6. The method according to claim 1, further comprising;:

the base station transmitting basic control signaling with
broadcast or multicast property only on the M downlink
subirames.

7. The method according to claim 1, further comprising:

the base station notifies the evolved terminal to decode
basic control signaling on the radio frame through
signaling; or the base station notifies the evolved ter-
minal whether to transmuit the basic control signaling on
the radio frame through signaling.

8. The method according to claim 1, wherein,

the base station only transmits the evolved control sig-
naling in the radio frame.

9. The method according to claim 1, wherein,

time-frequency resources used by the base station for
transmitting the evolved control signaling are config-
ured by default, or are notified by the base station to the
evolved terminal through signaling.

10. The method according to claim 1, wherein,

downlink time-frequency resources allocated to the
evolved terminal 1n the evolved control signaling are
located on multicast broadcast single frequency net-
work subframes of the radio frame:; or the downlink
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time-frequency resources allocated to the evolved ter-
minal in the evolved control signaling are inter-sub-
frame resources or inter-frame resources.

11. The method according to claim 1, wherein,

the basic control signaling 1s basic control signaling
related to the evolved terminal.

12. The method according to claim 1, wherein,

the evolved terminal 1s a terminal decoding the evolved

control signaling.

13. An apparatus for processing control signaling, located

in a base station, wherein,

the apparatus for processing control signaling comprises
a control signaling processing module, wherein,

the control signaling processing module 1s configured to
transmit evolved control signaling to an evolved ter-
minal on M downlink subframes in a radio frame,
wherein M 1s an mteger greater than or equal to 1 and
less than N, and N 1s a number of the downlink
subiframes included 1n the radio frame;

wherein, orthogonal frequency division multiplexing
symbols used by the base station for transmitting the
evolved control signaling on the M subframes are

16

different from orthogonal frequency division multi-
plexing symbols used by the base station for transmiut-
ting basic control signaling.

14. An evolved terminal, comprising a signaling decoding

5 processing module, wherein,
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the signaling decoding processing module 1s configured to
only try to decode basic control signaling on M down-
link subframes of a radio frame used by the base station
for transmitting evolved control signaling;

or the signaling decoding processing module 1s config-
ured to try to decode the basic control signaling on
other downlink subframes except the M downlink
subirames in the radio frame;

wherein M 1s an integer greater than or equal to 1 and less
than N, and N 1s a number of the downlink subframes
included 1n the radio frame;

wherein, orthogonal frequency division multiplexing
symbols used for transmitting the evolved control sig-
naling on the M subirames are different from orthogo-
nal frequency division multiplexing symbols used for
transmitting basic control signaling.

G o e = x



	Front Page
	Drawings
	Specification
	Claims

